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This book describes the introduction of Dirichlet’s princi- 
ple into mathematics in the 19th century, and the influence which 
it both brought to and received from potential theory, the 
calculus of variations, real-variable mathematical analysis, 
functions of a complex variable, conformal mappings, functional 
analysis and integral equations. The main part of the account 
(chs. 2-6) is usually confined to the period 1810-1910, while 
the framing chs. 1 and 7 comment briefly upon the origins of 
potential theory in Newtonian mechanics and upon the emergence 
of axiomatic potential theory in recent years. 
The story is an exciting one of ‘interdisciplinary’ 
development, with several already established areas of mathe- 
matics gradually (and often haltingly: hence the ‘comedy of 
errors I of the sub-title) being allotted their due role. In 
particular, it is shown how Dirichlet’s problem--that of finding 
out whether or not there exists a harmonic function which equals 
a given continuous function on the boundary of a given open 
region Q--became separated from Dirichlet’s principle, which was 
to solve this problem by minimising the n-fold integral over Q 
of : 4 
2 
i=l X. 
as a function of $ and showing that the minimal 
1 
function u was harmonic. The principal error in the early 
discussions was to assume that u was ‘admissible’ in fulfilling 
the required conditions, but other errors and obscurities 
emerged as the investigations pressed on. 
Monna presents to us all the principal advances and cor- 
rections of previous error, but I am not convinced that the 100 
pages of chs. 2-6 contain sufficient detail for the historical 
connections between the various branches of mathematics involved 
to be fully grasped. I shall comment briefly on three examples. 
In his introduction Monna indicates that ‘we do not treat, 
for instance, the important work of Poisson and Green’ (p. 2). 
As a consequence we see no discussion of Green’s own views on 
the existence theorem, nor any account of the realisation by 
mathematicians (Riemann for one: p. 76) of the bearing of Green’s 
function on Dirichlet’s problem. The neglect of Green’s essay 
of 1828 is in large part a myth [l], but its publication as a 
pamphlet in Nottingham certainly made its impact less dramatic 
and rapid than it should have been. Part of its eventual success 
was due to its advocacy by Thomson in the mid-1840s, and historical 
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point that may well have been worth a mention in the summary on 
pages 25-26 of Thomson’s attempt shortly afterwards to mimimise 
a triple integral. 
Another area which could have received a more detailed 
historical treatment is the calculus of variations, of which 
Dirichlet’s principle was sometimes seen as a special case. The 
role which the principle played in the general development of the 
calculus of variations--as a stimulus to new techniques, or as 
an application of methods already known--is not assigned the 
importance as an historical question that it deserves [2]. Again, 
Plateau’s problem attracted quite a lot of attention after its 
proposal in the middle of the 19th century, but it is briefly 
treated here. Among the more recent developments, the study of 
Dirichlet’s problem for surfaces of constant mean curvature 
surely has greater claims for mention than axiomatic potential 
theory, for it has historical roots in Lagrange (see Serrin 1969, 
esp . sect. 24; I am indebted to Dr. G. Keady for this reference). 
Finally, I may mention the foundations of mathematical 
analysis, which progressed much during this period and largely 
in the hands of the same mathematicians (Dirichlet for one). It 
would have been worthwhile explicitly tracing the chronology of 
the development of ideas common to analysis and to Dirichlet’s 
problem. In particular, the distinction between the maximum/ 
minimum and the least upper/greatest lower bounds were often 
confused in both areas (this is an important comedy of errors 
for Monna, and is very well sketched on pages 38-43). The 
emergence of these distinctions (and their further distinction 
from upper/lower limits) comprise a significant component of 
the improvement in rigour wrought by Weierstrass and his 
followers. 
I do not know the answers to all the historical questions 
raised in the last three paragraphs; the point to be conveyed 
is that they seem to be closely relevant to the theme of this 
book, but they are at best only briefly treated there. I am 
particularly intrigued about the role that can be assigned to 
Cauchy . He is little discussed in the book, and none of his 
works is cited; but he was one of the first to appreciate the 
significance of Green, he contributed to the calculus of varia- 
tions, and he was of central importance in the theory of 
functions of a complex variable and in the foundations of mathe- 
matical analysis. 
I turn now to the presentation of the material, as 
opposed to its content. The difficulties of rendering a complex 
interwoven development into a one-dimensional narrative are 
particularly taxing in this case, but I feel sure that a more 
closely-knit chronological sequence could have been used. 
Chapter 4, on Hilbert’s contribution, is surely too early, and 
indeed it contains several forward references. (It also lacks 
on p. 59 a description of how his proof-method works: in fact, 
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very often proofs are not described in the book.) Pages 68-82 
go back and forth between Riemann and Klein on Riemann surfaces. 
Weierstrass’s criticism of the existence theorem (pages 58-62) 
and his theory of analytic functions (pages 98-103) could surely 
have gone together. One consequence of this chronological 
looseness is that unnecessary repetitions occur. For example, 
the second passage on Weierstrass mentioned above begins with 
a description of analytic continuation without this term being 
used, and then on page 106 we are told that ‘A subject belonging 
to Weierstrass’ theory is the theory of analytic continuation’, 
followed by a resume of the earlier description, which is not 
mentioned. 
Another aspect of the presentation is the extensive quo- 
tation from original sources. It is most welcome to have these 
passages presented; but those from German and French are not 
translated, so that there are long extracts in German which I 
fear will be beyond the comprehension of many of Manna’s 
potential readers, especially in English-speaking lands. This 
point ought not to be a criticism; but the state of people’s 
ignorance of foreign languages casts doubt upon Manna’s early 
claim that ‘any student with a certain amount of mathematical 
erudition will be able to read the book’ (p. v). The lengthy 
quotations from Klein which fill up most of pages 83-94 could 
have been presented in English without effort, since both works 
involved ([60] and [62] in the bibliography) have long been 
available in English editions. Incidentally, while on the 
subject of languages, Manna’s own English is always comprehensi- 
ble, but it could have been improved in many places by an 
English-speaking native; and pages 38, 40, 61 and 115 contain 
paragraphs which have been indented on the left as if they were 
quotations, whereas they are in fact part of the author’s text. 
The apparatus of the book is also rather less than desired. 
There is no name index, and the subject index often indicates 
only the first appearance of a technical term. Specific results 
are occasionally mentioned with no item cited in the bibliogra- 
phy (pages 11, 18, 41, 63, 103 and 112). In the bibliography 
the items for Gauss are cited only from his Werke, without 
mention of even the original date of composition [though these 
are usually given in the text). And I think that the bibliogra- 
phy also ought to have contained Kellogg 1926, and various 
relevant articles in the Encyclop;idie der mathematischen 
Wissenschaften. 
I can best sum up by working out from Manna’s own assess- 
ment of his book as ‘a mixture of history and mathematics’ (p. v). 
In this mixture the history must be regarded as the prime 
ingredient, for the book is not intended to contain an exhaus- 
tive treatment of the mathematics involved. Monna has himself 
contributed to Dirichlet’s problem, and is obviously very much 
at home with the story he wishes to tell. Thus we can be 
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confident that basically the story is correctly related, with 
the principal errors and their resolution described. However, 
restraint is imposed on the pleasure by the omission of some 
significant related components of the tale, by the order in 
which it has been put together, and by the difficulties which 
the reader will face in reading the various languages and in 
retrieving information from the bibliography and index. Had a 
little more attention been given to the organisation and presen- 
tation of the material, this valuable and most welcome contribu- 
tion to the history of 19th-century mathematics could have been 
a really important volume. 
NOTES 
1. The latest repetition of this myth to come to my 
attention is Bowley, Challis and Sheard 1976. 
2. The history of the calculus of variations is still so 
poorly developed that Woodhouse 1810 (a remarkable work in its 
own right) and Todhunter 1861 are still the primary sources. 
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